In rod mass receptor photoresponses recorded across the isolated frog retina, a paradoxical cornea-positive wave may precede the response of normal polarity. We present a model which shows that the light-induced decrease in rod current can give rise to inverted or biphasic ERG signals if the distal part (tip) of the rod outer segment responds more slowly and/or less sensitively than the proximal part (base). The condition is that current entering at the tip is represented with greater weight in the ERG. The model reproduces recorded ERG waveforms well. It further predicts that if there is a light-insensitive conductance in the tip membrane, ERG photoresponses may be non-recordable although current photoresponses are only slightly reduced. The model reveals a type of complexity in the relation between mass potentials and underlying physiological processes which has not previously received attention.
INTRODUCTION
In a recent article on ERG rod photoresponses recorded across the isolated, aspartate-treated frog retina, Nakamura, Hanawa and Ando (1991) characterize a component of polarity opposite to the photoreceptor response proper. The most remarkable feature of this cornea-positive wave, observed previously by other investigators (Table l), is that it precedes the fast PHI, of which the early parts are usually well described as the extracellular ohmic voltage generated by the rod current response (Baylor, Lamb & Yau, 1979; Donner, 1989; Hood & Birch, 1990) . Further, the absolute sensitivity of this leading "hump" appears to be equal to or even higher than that of the normal light response (Donner, Hemila & Koskelainen, 1987; Nakamura er al., 1991 Second, there is significant variability between individual preparations in the tendency to produce humps (Donner et al., 1987; Nakamura et aE., 1991) . It should also be noted that no corresponding signal has ever been observed in It therefore seems misguided to look for specific physiological generators such as well-defined components of phototransduction or distinct signals in second-order neurons. Clearly, our earlier evaluation of the phenomenon (Donner et al., 1987) is not commonly known. We write this to bring out new implications which are not evident from our original exposition, and because we think the analysis carries wider interest with regard to the interpretation of mass potentials in general and ERG in particular. It is predicted that a cornea-positive wave will appear in the rod ERG photoresponse in situations where the longitudinal inhomogeneity of the rod outer segment becomes pronounced.
Briefly, the conditions are:
THE MODEL
